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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Surface-treated-steel material which is excellent in the corrosion resistance which has the 
intermetallic-compound layer which becomes an interface with the steel materials which are base 
materials from Fe-aluminum with a thickness of 1 micrometer or less, and has the coat with which 20 - 
80 % of the weight of aluminum and the remainder essentially consist of zinc on it. 
[Claim 2] The manufacture approach of the surface-treated-steel material which is excellent in the 
corrosion resistance according to claim 1 characterized by being immersed into the molten metal with 
which 20 - 80 % of the weight of aluminum and the remainder essentially consist of zinc after 
immersing steel materials into the molten metal with which 0.1-20 % of the weight of aluminum and 
the remainder essentially consist of zinc and making a Fe-aluminum intermetallic-compound layer with 
a thickness of 1 micrometer or less form in the interface of steel materials and a plating layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface-treated-steel material which is excellent in 
the corrosion resistance which can be widely used in various industrial fields, and its manufacture 
approach including building materials. 
[0002] 

[Description of the Prior Art] Conventionally, a galvanization is given to the front face of iron steel 
parts, such as a steel plate and steel wire, improving the corrosion resistance of an iron steel part is 
performed widely, and such galvanization steel materials are used for the application even with current 
[ broad ]. However, in the heavy industry area strongly influenced [ such whose galvanization steel 
materials are also especially influenced strongly of a sea salt particle with diversification of an operating 
environment in recent years ] of a seashore zone, acid rain, etc., the case where the corrosion resistance 
of a galvanization is inadequate has arisen. 

[0003] The zinc-aluminium alloy plating steel materials which excel the conventional galvanization in 
corrosion resistance are developed by making this present condition into a background, and the amount 
used is increasing every year. Since the zinc-aluminium alloy plating containing 20 - 80 % of the weight 
of aluminum combines and has the effectiveness of the passive state coat of the sacrifice corrosion 
prevention ability to the steel of a galvanization, and aluminum plating, it shows the outstanding 
corrosion resistance. . 

[0004] By the way, a Fe-aluminum alloy layer generates to an interface with the steel materials which 
are base materials at the zinc-aluminium alloy plating containing 20 - 80 % of the weight of aluminum. 
Since this Fe-aluminum alloy layer is hard and it is weak, if an alloy layer grows thickly, the workability 
of a plating steel plate will deteriorate remarkably. Therefore, added about 3% of Si of an aluminum 
content, the Fe-aluminum-Si alloy layer thin to an interface with a steel plate base was made to form 
during a plating bath conventionally, and growth of a Fe-aluminum alloy layer is controlled. 
[0005] However, according to such a conventional approach, added Si will be contained not only the 
inside of an alloy layer but in a plating layer, and Si in a plating layer will be segregated to the dendrite 
of aluminum richness, and the interface of the phase between dendrites of Zn richness as an Si grain. 
The origin of corrosion is easy to come, Si grain serves as a cathode, and Si grain which segregated 
promotes the elution of the zinc near the Si grain, and promotes advance of the local corrosion of a 
plating layer. If the local corrosion of such a plating layer reaches even a steel plate base, it not only 
becomes an exterior problem, but punctiform rust will be generated and many problems, such as 
degradation of plating adhesion, will arise. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve a problem in the 
conventional zinc-aluminium alloy plating processing steel materials which was mentioned above, and it 
aims at offering the surface-treated-steel material which is excellent in corrosion resistance, and its 
manufacture approach. 
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[0007] 

[Means for Solving the Problem] The surface-treated-steel material which is excellent in the corrosion 
resistance by this invention is characterized by having the intermetallic-compound layer which becomes 
an interface with the steel materials which are base materials from Fe-aluminum with a thickness of 1 
micrometer or less, and having the coat with which 20 - 80 % of the weight of aluminum and the 
remainder essentially consist of zinc on it. 

[0008] Such surface-treated-steel material can be obtained by being immersed into the molten metal 
with which 20 - 80 % of the weight of aluminum and the remainder essentially consist of zinc, after 
immersing steel materials according to this invention into the molten metal with which 0.1 - 20 % of the 
weight of aluminum and the remainder essentially consist of zinc and making a Fe-aluminum 
intermetallic-compound layer with a thickness of 1 micrometer or less form in the interface of steel 
materials and a plating layer. 

[0009] According to this invention, the intermetallic-compound layer which consists of above- 
mentioned Fe-aluminum turns into a barrier layer to diffusion of the iron from the steel materials which 
are base materials, and controls too much growth of the Fe-aluminum alloy which has a bad influence on 
workability, and a Zn-Fe alloy. Furthermore, while a Fe-aluminum intermetallic-compound layer also 
becomes the barrier to a corrosion factor and raising corrosion resistance, in order to stick firmly with 
both of the plating layer which is the steel plate and the upper layer which are a base material, it has 
effectiveness also to plating adhesion. However, since itself of the intermetallic-compound layer which 
consists of Fe-aluminum is also hard, it is weak and a processing student will deteriorate if the thickness 
exceeds 1 micrometer, according to this invention, it is necessary to set to 1 micrometer or less thickness 
of the intermetallic-compound layer which consists of Fe-aluminum. 

[0010] In the plating steel materials by this invention, the upper layer is a coat layer which 20 - 80 % of 
the weight of aluminum and the remainder essentially become from zinc. The dendrite and zinc of 
richness of aluminum consist of a dendrite phase of richness, and this coat layer has the corrosion 
resistance which was variously excellent also in the bottom of various thing environments with the 
sacrifice corrosion prevention ability of the passive state coat of aluminum, and zinc. When the 
corrosion resistance improvement by the passivation of aluminum cannot be expected when there is less 
content of the aluminum in a coat layer than 20 % of the weight, and exceeding 80 % of the weight, the 
sacrifice corrosion prevention ability to steel disappears. Therefore, according to this invention, in order 
to combine and have the sacrifice corrosion prevention ability of a passive state coat and zinc, it is 
necessary to make content of the aluminum in a coat into 20 - 80 % of the weight. Furthermore, 
according to this invention, since Si is not contained in the above-mentioned enveloping layer, Si grain 
which is easy to serve as an origin of local corrosion does not segregate, but the corrosion resistance and 
adhesion which local corrosion did not advance in this way and were excellent in the above-mentioned 
coat layer over the long period of time are maintained. 

[001 1] Below, the manufacture approach of the surface-treated-steel material which is excellent in 
corrosion resistance by this invention which was described above is explained. After making steel 
materials into clarification by the usual approach learned conventionally first in this invention, The 
melting metal bath with which 0.1 - 20 % of the weight of aluminum and the remainder essentially 
consist this of zinc (this is hereafter called first bath.) The melting metal bath with which 20 - 80 % of 
the weight of aluminum and the remainder essentially consist of zinc the steel materials which were 
made to form a Fe-aluminum intermetallic-compound layer with a thickness of 1 micrometer or less in 
the interface of steel materials and a plating layer, and were subsequently processed in this way by being 
immersed in inside (it is hereafter called the second bath.) It can obtain by being immersed. 
[0012] In this invention, cleaning, flux processing, gas reduction processing, etc. remove a part for the 
fats and oils on the front face of steel materials, dirt, and an oxide skin, and if the approach of making 
steel materials clarification is an approach that an activity front face can be obtained, it is not limited 
especially and can depend them on the usual approach learned conventionally. In the presentation of the 
first bath, in this invention, 0.1 - 20% of the weight of aluminum and the remainder essentially consist of 
zinc. When there is less content of the aluminum in a melting bath than 0.1 % of the weight, growth of 
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the Zn-Fe alloy layer by the reaction of iron and zinc is promoted, on the other hand, when the content 
of aluminum exceeds 20 % of the weight, growth of a Fe-aluminum intermetallic-compound layer 
becomes excessive, it becomes impossible to carry out 1 micrometer of the thickness, and both the 
workability of plating steel materials is degraded remarkably in this way. Therefore, according to this 
invention, the content of the aluminum under first bath needs to make it 0.1 - 20% of the weight of the 
range. 

[0013] Moreover, during the first bath, the third element of addition other than aluminum and zinc, such 
as unescapable impurities, such as iron, and lead, antimony, may be contained. Although these third 
elements are immersed in the first bath in steel materials and it does not become especially a problem in 
a formation ****** process about a Fe-aluminum intermetallic-compound layer, when the third element 
of the above mixes in the second bath, effect harmful to the corrosion resistance of plating steel 
materials etc. may be done. Therefore, as for the third element of the above, in a useful bath, it is 
desirable to stop to 0.1 or less % of the weight. 

[0014] After immersing steel materials in the first bath and forming a Fe-aluminum intermetallic- 
compound layer, the coat layer to which 20 - 80 % of the weight of aluminum and the remainder 
essentially become the upper layer of a Fe-aluminum intermetallic-compound layer from zinc is made to 
form by pulling up steel materials from the first bath, and subsequently to the second bath being 
immersed according to this invention. As for the presentation of this second bath, 20 - 80 % of the 
weight of aluminum and the remainder essentially consist of zinc. 

[0015] When there is less content of the aluminum in the second bath than 20 % of the weight, the 
corrosion resistance improvement by the passive state coat of aluminum is not expected, but on the other 
hand, when exceeding 80 % of the weight, the sacrifice corrosion prevention ability to steel disappears. 
Therefore, in this invention, in order to have corrosion resistance improvement effectiveness and 
sacrifice corrosion prevention ability by the passive state coat and to discover the outstanding corrosion 
resistance, it is required to make content of the aluminum under second bath into 20 - 80% of the weight 
of the range. 

[0016] In this invention, since the Fe-aluminum intermetallic compound which is a barrier layer to iron 
diffusion is made to form before being immersed in the second bath, in a conventional method, it is not 
necessary to add the third element, such as silicon added in order to control too much growth of a Fe- 
aluminum intermetallic-compound layer, during the second bath. Therefore, in the coat layer which 
essentially consists of zinc, the third element, such as silicon, is not contained but 20 - 80% of the 
weight of the aluminum which is the upper layer of the surface treated steel sheet by this invention, and 
the remainder can obtain the surface treated steel sheet with which advance of local corrosion does not 
take place in this way. 

[0017] When according to this invention this is pulled up from the first bath after steel materials were 
immersed in the first bath, the coat layer of a presentation of the first bath is formed in the upper layer of 
a Fe-aluminum intermetallic-compound layer. When this coat layer is immersed in the second bath, it is 
eluted, and instead, the coat layer of the second bath presentation is formed. Therefore, although there is 
especially no need of removing the coat layer membrane layer of the first bath presentation formed by 
the first bath before being immersed in the second bath, since the first bath component may mix in the 
second bath and presentation control of the second bath may become complicated In this invention, it is 
desirable to remove the coat layer of the first bath component formed by the first bath before the second 
bath immersion. 

[0018] Thus, what is necessary is not to be limited to especially these and just to choose suitably as an 
approach for removing the coat layer of the first bath component formed by the first bath before the 
second bath immersion, although the gas extracting method, mechanical grinding, chemical etching, etc. 
can be illustrated. Furthermore, what is necessary is not to limit especially plating conditions, such as 
plating bath temperature and board temperature, in the case of which [ at the time of the second bath 
immersion ], and just to perform them in this invention, according to the usual approach learned 
conventionally at the time of the first bath immersion. 
[0019] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/17/06 



JP,06-299312,A [DETAILED DESCRIPTION] 



Page 4 of 6 



[Example] Although an example is given to below and this invention is explained to it, this invention is 
not limited at all by these examples. In the following each example and examples of a comparison, after 
each carried out clarification of the aluminum killed cold rolled sheet steel with a thickness of 0.77mm 
by the usual approach learned conventionally as a base material, it processed with batch type hot- 
dipping equipment on the conditions which showed this in Table 1, and considered as surface treatment 
material. About the obtained sample, the following corrosion resistance tests and workability tests were 
performed. 

The cross cut which reaches a corrosion resistance test steel plate front face even at a base material was 
given, the salt spray test was performed by having made it into the sample according to JISZ-2371, and 
the time amount to rust generating estimated. 

Adhesion bending of the workability test steel plate was carried out, the crack initiation situation of the 
processing section was observed visually, and it estimated "Be alike to that extent." 
[0020] The above-mentioned test evaluation result of each example and the example of a comparison 
was shown in Table 2. According to this invention, each surface-treated-steel material obtained 
according to examples 1-17 is excellent in the both sides of corrosion resistance and workability so that 
clearly from Table 2. However, silicon is added during the examples 1-6 of a comparison with which the 
conditions which the aluminum content under the first bath or second bath specifies by this invention are 
not filled, and a bath, and all are [ in / both corrosion resistance and workability ] inferior in one side 
according to the examples 7-9 of a comparison which are the conventional methods which process in 
one bath. In addition, since the example 1 of a comparison has the low aluminum concentration under 
first bath, a Fe-aluminum intermetallic-compound layer is not checked, but the Zn-Fe alloy layer is 
growing superfluously. 
[0021] 
[Table 1] 
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[0022] 
[Table 2] 
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[0023] The corrosion-resistant valuation basis is as follows. 

O Rust generating more than 1000-hour O The rust generating 800 - 1000-hour ** rust generating 500 - 

800 hour x The 500 or less hour workability valuation basis of rust generating is as follows. 

[0024] O Processing- section-crack-initiation-less O processing section crack initiation a few — x in ** 

processing section crack initiation Processing section crack initiation size [0025] 

[Effect of the Invention] As mentioned above, according to this invention, the surface-treated-steel 

material which is excellent in corrosion resistance can be obtained by making the intermetallic- 

compound layer which becomes an interface with the steel materials which are base materials from Fe- 

aluminum with a thickness of 1 micrometer or less form, and making the coat with which 20 - 80 % of 

the weight of aluminum and the remainder essentially consist of zinc form as the upper layer. 
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